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3,9VXVH WKH SDUWLFOH FRQFHQWUDWLRQPHWKRG WR LGHQWLI\ LQGLYLGXDO SDUWLFOHV LQ DQ LPDJH DQG IROORZ WKHLU IORZ
KRZHYHU WUDFNLQJ SDUWLFOHV EHWZHHQ LPDJHV LV QRW DOZD\V D VWUDLJKWIRUZDUG WDVN ,QGLYLGXDO SDUWLFOHV FRXOG EH
³IROORZHG´ ZKHQ WKH SDUWLFOH FRQFHQWUDWLRQ LV ORZ DPHWKRG FDOOHG SDUWLFOH WUDFNLQJ YHORFLPHWU\ ZKHUHDV ODVHU
VSHFNOHYHORFLPHWU\LVXVHGIRUFDVHVZKHUHWKHSDUWLFOHFRQFHQWUDWLRQLVKLJK7KHH[SHULPHQWDOXQFHUWDLQW\RIWKH






PHDQV WKDW WKH UHVROXWLRQRI WKH FDSWXUHG LPDJHVZDV W\SLFDOO\SL[HOPPRU WKDW WKHSL[HO OHQJWKZDV
PP7KHODVHUZDVLQVWDOOHGDERYHWKHWDQNDWDGLVWDQFHRIFPIURPWKHLOOXPLQDWHGZDWHUIUHHVXUIDFHZKLOHWKH
FDPHUDYLHZHGIURPDQRUWKRJRQDOGLUHFWLRQ7ZLQLPDJHVZHUHUHFRUGHGZLWKDWLPHVHSDUDWLRQRIPVHF7KHSODQH
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,QWRWDOSDLUVRILPDJHVZHUHFDSWXUHGSHUH[SHULPHQW7KHYDOLGDWLRQRIWKHLPDJHVZDVEDVHGRQD3,9DQDO\VLV










2.2. Mathematical Modelling Set Up 
2.2.1. Geometry of the System of the channel and its lateral basin  
7KH LQYHVWLJDWLRQ RI WKH K\GURG\QDPLFV DQGPDWWHU WUDQVSRUWLQ D V\VWHP FRQVLVWLQJ RI D FKDQQHO DQG D ODWHUDO
UHVHUYRLUZDVEDVHGRQWKHGHYHORSPHQWDQGDSSOLFDWLRQRID'GHSWKDYHUDJHK\GURG\QDPLFPRGHODQGDTXDVL'
VHGLPHQWWUDQVSRUWPRGHO7KHPRGHOVZHUHUHDOL]HGLQWKHILHOGRIJHRPHWU\GHSLFWHGLQ)LJZLWKWKHGLVFUHWL]DWLRQ







JURLQV$SDUW IURP WKH LQLWLDOFRQILJXUDWLRQ WZRDOWHUQDWLYHFRQILJXUDWLRQV LH VFHQDULRVDQGFRQFHUQLQJ WKH
FRPPXQLFDWLRQEHWZHHQWKHFKDQQHODQGWKHODWHUDOUHVHUYRLUZHUHDOVRWDNHQLQWRFRQVLGHUDWLRQ)LJ






2.2.2. Hydrodynamic and matter transport models 
7KHK\GURG\QDPLFVLPXODWLRQVZHUHSHUIRUPHGIRUFRQWLQXRXVZDWHUVXSSO\LQWKHOHIWERXQGDU\FRUUHVSRQGLQJWR
DFXUUHQW YHORFLW\  PV 6WHDG\ VWDWH FRQGLWLRQV ZHUH DOZD\V UHDFKHG LQ DOO WKH QXPHULFDO H[SHULPHQWV 7KH
JRYHUQLQJHTXDWLRQVZKLFKGHVFULEHWKHK\GURG\QDPLFWZRGLPHQVLRQDOFLUFXODWLRQDUHWKHZHOONQRZQHTXDWLRQVRI
WKH PRPHQWXP DQG PDVV FRQVHUYDWLRQ 7KH NQRZOHGJH RI WKH YHORFLW\ ILHOG REWDLQHG IURP WKH K\GURG\QDPLF
VLPXODWLRQDOORZVWKHQIRUWKHWUDQVSRUWVLPXODWLRQ7KHWUDQVSRUWPRGHODSSOLHGLQWKLVZRUNZDVEDVHGRQWKH7UDFHU
0HWKRG >    @ $GYHFWLRQ GLIIXVLRQ DQG VHGLPHQWDWLRQ SURFHVVHV FDQ EH VLPXODWHG LQ WKLV PHWKRG
$FFRUGLQJ WR WKLVPHWKRG D ODUJHQXPEHURISDUWLFOHV UHSUHVHQWLQJ DSDUWLFXODUPDVV DUH LQWURGXFHG LQ WKH IORZ




3.1. Laboratory experiments  
7KHYHORFLW\ SDWWHUQV UHVXOWHG IURP WKH ODERUDWRU\ H[SHULPHQWV IRU HQWUDQFH IORZYHORFLW\ PVDQG IRU WKH




































ZDVSODFHGXQLIRUPO\ DW WKHHQWUDQFHRI WKH FKDQQHODQG WKHQ WKHPDVV WUDSSHG LQ WKHEDVLQZDVPHDVXUHGZLWK D
YROXPHWULFWXEH)LQDOO\LQDOOFDVHVWKHWUDSSHGPDVVZDVIRXQGWREHRIWKHRUGHURIRIWKHLQLWLDOPDVVZLWKWKH
OHVVDPRXQWRIPDVVFRUUHVSRQGLQJWRFDVH
3.2. Numerical experiments  
















)LJ9HORFLW\ILHOGIRUFDVH   )LJ9HORFLW\ILHOGIRUFDVH
$IWHU WKHK\GURG\QDPLF VLPXODWLRQ WKHPDWWHU WUDQVSRUWPRGHO OHG ILQDOO\ WR WKHSURSRUWLRQRI WKH LQLWLDOPDVV
QXPEHURISDUWLFOHVWUDSSHGLQWKHUHVHUYRLUJLYHQLQWDEOH$SDUWLFOHVHWWOLQJYHORFLW\RIPVZDVXVHG
KHUHVLPXODWLQJEHWWHUWKHVHGLPHQWDWLRQRIILQHJUDLQHGVHGLPHQWV,WLVREYLRXVWKDWFDVHVHHPVWREHWKHRSWLPXP














ZKHUH WKH VPDOOHU DPRXQW RI PDVV LV WUDSSHG LQ WKH ODWHUDO EDVLQ F WKHUH LV D YHU\ JRRG DJUHHPHQW EHWZHHQ
H[SHULPHQWDODQGQXPHULFDOUHVXOWV
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$FNQRZOHGJHPHQWV
7KLVUHVHDUFKKDVEHHQFRILQDQFHGE\ WKH(XURSHDQ8QLRQ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